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ABSTRACT 

h study was conducted to test and coispare the effects 
of a groups pac^a^ multimedia^ non^ lecture method and a tra4itionaI 
lecture method of instruction in Gfneral Biology*, and to deterinine if 
the type of eValaation used influenced a atuflent's chances of 
succeasfully coisplating the course, subjects m^xb 308 students 
enrolling ift Ge^aral Biology during academic year 1975^76* 
E jcperlsi^nta 1 dieses (n^152) receiyad instr action via audlo^visual 
fflateriala nhil^ tha control classes (^^156) were taught by lecture. 
Students in both experi cental and control classes ver^ evaluated 
using tha saiao teat items; honevar, these guestiona vers organi^ea 
into three ^epatata eEaminatione during ^ne i^ianester and late ten 
gui^Ees 3uriag k ^laccnd seneater* Analysis of student achiav^nent and 
attrition re/e^ladi (1) the traditional Eethod prodacefl greatar 
academic suca©^^ than did the siultiaedia approach? |2) short guizsea 
for evaluation iisprovad the student's chances cf completing the 
oourae and ea^tiirxg tha aost points regardlejs ot nethoa of 
instruction; (3) ahort guii^ea were piaferrea by studente over block 
teata ; and {i^) oreraili the lectiire/g^tE coibination of inatraction 
and eiraluatioi) produced the highest degree of acadeaic success and 
the lowest rate of attrition. Tabular data are presented throughout 
the report* (JDS) 
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ABSTRACT 

The purpose of this experiment was to test and compare the 
effects of a group-paced, multimedia, non-lecture method and a traditional 
lecture method of instruction In general biology at Pasadena City 
College. A second purpose of this study was to determine whether the 
type of evaluation used in the classroom slgnlf Icantlv influences a 
student's chance of successfully completing a course in general biology* 

The results of this study indicated that there is significarLt 
improvement in student achievement on tests when students are tested 
frequently with short quizzes regardless of the two methods of 
instruction used In this study. Students aUo cKpreis strong preference 
for this type of testing compared to longer e^caminations, 

i 

Additional results that warm statistically significant indicated 
a tendency to prefer the lecture method of instruction regardless of the 
method of testing. The lecture method of Instruction coupled with 
frequent quizzes produced higher mean scores on tests compared to the 
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other thre€ combinations of infitructfon «5nd testing (Lqc ture/Dlock- 
Testlngp Mul t i tned ia/Qu! 22es ^ or Mul timed !a/Dlock-Testlng) , 

Tb'e Lecture/QuI 2! coinb! nat ton of Instruction and testing had 
the lowest percentage of attrition (11,3^). When this class was 
conipared to the Hul t imedi a/B lock-Te st i ng class (25^ attrition), 
the difference in percentage of attrition was statistically significant., 
There were, no significant differencas in percentage of attrition between 
the other cl asses , 

It is concluded from the resLilti of testing and ques t ionna I re 
findings that the lecture method of instruction coupled vMith frequent 
quizzes is the best combination of instruction and testing for the 
majority of students enrolled In General Biology llA at Pasadena 
CI ty Co II ege . 

INTRODUCTION 

The communitv college is that component of post secondary 
educati on mh ich Is most sensitive to the local community social structure 
and its divergent needs. The community college's open-door policy has 
invited an influx of '*new" students Into the classroom^ many of whom 
exhibit a low basic-skills level in reading and mathematics* It 
behooves the comfnunity college, now more thari ever be fore, to develop 
new instructional programs that are flexible enough to serve the 
community at large (Cross, 1971) ^ 
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Curr€jnt litcriiture reveals that the Arnarlcon educational system 
is beginning to diversify frum the lecture method fn teachlngt Colleges 
find universities are investigating numerous new programs in lieu of the 
lecture method. The most notabla of these* programs is the project in 
AudFo-Tutor ial (A-T) Instruction developed by Samuel Postlethwait at 
Purdue University 1S67)* Numerous other projects in colleges 

are moving to^^ards a diversification of the learning environment in an 
attempt to rieet the needs of the ind i vidua! student. These Innovations 
are of particular inipcrtance to non- tradf ti ona 1 students, who for a 
variety of reasons may not fit into the traditional patterns and 
sequences of education. 

In 1967p the Commission on Undergraduate Education in the 
Biological Sicences (CUEBS) compiled guidelines for the content and 
organization of general biology courses for non-majors. These guidelines 
were valuable aids to biological education but failed to provide 
direction concerning the Issue of instructional methodology. During this 
same period of time A~T instructional systems were beginning to be 
developed on many campiJses and used experimental ly with the hope of 
providing an instructional system capable of reaching all tvpes of 
students. The Qutstanding advantage of the A-T method was the claim 
that this approach allowed for the Ind Ivjdiial 1 za tlon of instruction and 
sel f*^ paced learn ing . 

Since 1970, the Life Science Department at Pasadena City College 
has been enper imant ing with a variety of new Instructional designs in 



its introductory biology courses* Most of these eKperiments have 
involved pilot programs to test the effectiveness of a new teaching 
strategy* The impetus for many of these experiments came from the 
frustrations teachers felt when trying to teach large, heterogeneous 
classes In the traditional lecture style. Academic achievement was 
denlining, while the rate of attrition In the traditionally taught 
classes was Increasing. Compounding the problem was the fact that 
several remedial science courses were dropped from the curriculum at 
about this same time* This meant that all students were enrolling In 
the same biology course for non-science majors, which brought about an 
even greater range in student ability and background in the classroom* 

Most of the exper Irnentat ton at Pasadena Ctty College has been 
with A'T instructional systems. The results of these experiments have 
not been particularly helpful; attrition has not been significantly 
reduced, and studant learning does not appear to have significantly 
i ncreased , 

Experiments with sel f- instruct lonal techniques have surfaced 
the following problems related to the A-T teaching methodi 

1. While most students like the Idea of se 1 f- f nst ruct I on , 
many are not sufficiently mature ta discipline themselves 
and accept responsibility for their own progress. 

2, Self-paced students in biology courses do not perform 
better academical ly in their courses. 



3* The aud iO'tutoria 1 apprpach to instruction is impersonal, 
and there is a lack of social interaction. 

Self-Spaced students In audio- tutorial classes have a 
history of hiqher attrition than students In traditionally 
taught classes (Belzer andContl, 1973)* 

Another result of the experimentation with A-T instruction 
stimulated a search for new testing methods. Traditionally, biology 
students have been given three or four examinations during the semester 
and a final exami nat Ion . After the General Biology 1 lA course was 
"modularized/' it became more convenient to test students over each 
Sfoal 1 unit of stLidy. Giving frequant and shorter quizes during the 
semester resulted in a sigiilf leant I^prDvement in grades and a 
remarlcable reduction In attrition (Belzer, 1973), 

Years of experience with the lecture method and more recent 
experl mentat ion with the A-T methods indicate that an alternative 
teaching approach in the community college would be more effective than 
either met^iod; such an assumption ihould be tested* The present study 
is an attennpt to resolve problems inherent In both the lecture method 
and A-T method of instruction. 

METHODS AND PROCEDURES 

The subjects of this study v^ere community college students 
enrolled In General Biology a life science course for non-majors at 



Pasadena City College. The number of students starting and finishing 
the course Is shown in Table 1, 

Table 1 
Sample Used In the Study 





Group 


Fal 1 Semester (1975^1976) 


Sprlnq Semester (1976) 


Control 


76 students started 


80 students started 




62 students finished 


71 s tudan ts f i n 1 shr»d 


Experi mental 


76 students started 


76 students started 




'37 students finished 


61 students f i n i shed 


Both 


the eKper imental classes and the 


control classes were 


taught by the 


same 1 ns true tor ^ the 1 nves t i gator in this study, during 


the Fall and 


Spring Semesters, 1975"1976. All 


four of thase classes 



were listed In the schedule of classes bulletin along with the other 
General Biology llA classes^ which were taught by different Instructors* 
Since only the students registering for Genera 1 B iology HA were used 
in this study, subjects could not ba randomly selected. One class 
each semester was designated the experimental gr^oup (non^ 1 ecture , 
multimedia approach) s and the other class eich semester acted as the 
control group (lecture approach). 

The experimental classes (multimedia) met as a group twice a 
week and became Involved with audlo^visual materials whila in the 
classroom. This experienee replaced the traditional lecture presentation. 
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The aud jo-vi sui]I materials used In the expGrimental clashes had been 
previously used by students studying Gtftililril Biology IIA independently. 
Independent study allowed students to pa^e themselves through the subject 
matter. In this study the instructor maintained control over the pace 
of the course by using the audio'-vlsual materials in the classroom. 
The aud lo-^vi sua! materials used In this s^tudy consisted mainly of l6mm 
fllfTis, 8mm f I Imstrl ps , and cassette tapas , all of which were prepared 
commerc i a 1 1 y . 

An additional dimension of this Study Involves an analysis 
of the relationship between an instructional method and an evaluation 
system. All four classes were gfvan (daricical mu 1 1 1 pi e^cho ice test 
questions covering the same instruct Son material. During one semester 
these questions were organized Into thr#,^ separate examinations. In the 
fol lov^ing semester the same questions mr^ organized into ten quizzes. 
The four different combinations of instfij^tlon and testing are shown 
in Table 2, 



Table 2 



Instructional Method and fe^^luation System 



Fall Semester (1975-1 976) 



Spring Semester (1976) 



Group 



Type of 

I nst ructi on 



Type of 
Teit Irjg 



Type of 
Instruction 



Type of 
Test ing 



Contro 



Tradi tional 



Block^tf ^t Ing Traditional 



Qui zzes 



Experimental 



Non-TridI tional B1ock-t«^t 1 ng Non-TradI tional Quizzes 
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Since test results were used In part to evaluate the effective'- 
ncss of the 1 ns truct lofi , the test results for fill classes weire cornporecL 
A comparison of blQck-testing and quizzes was fnade between semesters in 
both the GKpe r I mentei ) and control classes (If possible^ tha best 
combination of instructional method and evaluation systom will be 
Idencified on the basis of this analysis), 

A questionnaire (Educational Testlncj Service's ''Student 
Instructional Report*') was administered to eM classes pa rt I c i pat 1 nt] 
in the study in order to determfne student re^^ctions to the two methods 
of instruction and evaluation used during th^ two semesters* 

ANALYSIS OF DATA AND FINDI;NGS 

To assure the investigator that the various classes used in the 
study were camparable In ability at the beglnnilng of the eKpariments, a 
thi rty^quest ion pre^test was given to the experimental and control groups 
during the first day of cliSs, The thirty questions were selected at 
random from a pool of test questions from each of the ten major study 
unitn in the General BiDlogy 11A course (thraa questions were selected 
from each un i t) • 

Table 3 lists the mean^ standard deviaUon, and i scores for 
the experimental and control groups on the till r^ty*quest Ion pre^tests. 
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Tilble 3 

Pre-test Data For Fall And Spring Scmasterb, 1975^1976 



Class Number of Mean Test Standard Sign! f i cance Of 

Studonts Scores Oev lat Ion DI f f e rcnces 



h>^pcr imental 7^ 13.31 3*17 

Fall Semester t m o,2 7 



Control 73 13.^7 3.^^2 

Fall SGrnester 



Control 83 12,13 3,^6 

Spri ng Semes te r 



(not fil gn! ft can t) 



Experimental 70 11,70 3,73 

Spring Sernester z m q^73 



(not significant) 



The information in Tabja 3 Indicates that differences in fnean 
scores On the pre-tests between tha aKpar Imantal and control groups 
In the Fall and Spring Stinelters^^ 1975"1976^ were not signlflcpnt at 
the .05 level of eonfldenca. 

Significant differences wre found between the lecture and 
multimedia classes when total poflnts earned on the final examination (100) 
ware added to the semester total (200) • ^ maximum of 300 points cculd 
be earned in an/ el ass. Table ^ compares the mean score for both 
lecture classes with the mean t^^re for both multimedia clasiei, 
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Table 'f 

Comparison Of Total Points Of 
Lecture And MultEmedia Classes 



Class Nt»mber Of Mean Standard Significance Of 

Students Score n Deviation Differences 



Lecture 133 215.92 36J»5 

z 9.69 

Multimedia 118 208.5^ 35.9/4 (very si gnl fi cant) 



The lecture classes accumulated a sfgni fic<intly larger average 
number of points than the multimedia classes (215.92 to 208.5^), This 
difference was significant at the .01 level of confidence. ( 

Another dimension of this study is to compare the effect that 
different testing has on a student's ability to accumulate points. 
During the F^H Semester block tests were given to both classes and 
during the Spring Semester students were tested with frequent, short 
quizzes. Table 5 compares mean scores earned under the tvo types of 
test ing. 

Table 5 

Comparison Of Block-Testing Versus Qul2res 



Type of 


Number Of 


Mean 


Standa rd 


Sign If Icance Of 


Testing 


Students 


Score 


Oevlat Ion 


Differences 


Block-Testing 


119 


209,79 


35J3 


z « 6. 17 


(Quizzes 


132 


2|if.^8 


36.95 


( verv sign! ficant) 



12 



Th€ average nunibgr of points «irne^ by ^tudenti who v#^h^ g Ivtn 
fraqufint, short quli^es diiflng tha safniSitg r wr^i il gnt f Icantly greatar 
thsn tha average n umber of points ciriiidl by s tuden ts testadwltfi longer 
i3(afni ritlDri (21^.48 to ZOS.73) - Tht s d|f fir^i^^i Is ^ery ^Ignlf leant 
btyonci the ,p1 H\f^\ of corfidenee* 

A final CDiflparlsOfi of ths four e lapses w^Ith fcsiir dlff^h^nt 
comM rations of testing ind I fiitruct! on Is rode In Table 6, Thfs 
cornpirlson Is bas^d on total po| nts accutng fat^d during tN sifnister 
(irtcludlng thi fl^al exaitilnat Ion), 



Tabti S 

CI ass Rank Baiad On Tct^l Pol rts 



Rarik 




Nunnbgi' 


T«tal 








Students 


pclrtts 


Sea fi 






n 




21?. 20 


n 


LecturayBlock-Tcsfc ing 




13,2S? 


21 ,'t7 




Multimedia/Quiz 


61 


12,917 


2)1 J5 




Mu It! media/BlocMTist. Ing 


57 


11,&SI 


205,10 



"The L«tyr©/^wl^ class ranks hlghesl ¥*\t¥\ m m^t) sacre 
217.20 pclnti out of 390 points posslbU (tUs^ Iriel wde^ che flfiit 
^Harnlnat Ion) , InTabU 7^ e&mparlfon Is inJd^ b^tv^^an the Igelgre/Quli 
c]^m% and the tbra^ otha r e las^sai te d^t^rni If ttia dlff^wm^^ In 
ci^m ratik li st gnl flcant. 
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Table 7 

Comparisor Of tecture/QuIz Class With Other Three Classes 



Class 


Number Of 
Students 


Hean 
Score 


Standard 
Deviation 


Significance Of 
Dl f ferences 


LectyrWQuIz 

L«c t ure^B 1 oclc"T«s 1 1 


71 
62 


217.20 
21i».i»7 


37.73 
3'«.88 


z ■ 2.63 

(very slgnlflcint) 


Htilt Inedls/Qulz 


71 
61 


217.20 
211.75 


37.73 
36,18 


% - 5.09 

(vary slgnff leant) 


LectureyQuIz 

Hult Imedla/BlocMTestlng 


71 

57 


217.20 
205.11 


37,73 
35,73 


z i= 11 .09 

(very sign! f leant) 



The Mctura/Quiz class was elenrly the belt £^ombl nation of 
InstnjQtlon and testing whan the avarsga number of pc^lnts earnid by 
this class Iseempar^d to the othiP three class^Si , the differeneis 
betv#eert these elas^^s were ill slgnlflMnt at thi .01 liv^el ©f CDnfldenM, 

The pirewtasas of attrition for the elftssei taught In the Fall 
and Spring Seintster, i975*1976i art presented In Tabli 8. 

« % 
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Tabli 8 

Comparison Of Attrition 
Bitwsen The Four DFffsrent Clasies 





Studants 
Starting 
Clais 


Vi thdrawals 


Ptrcentage Of 
Attrition 


Lactura/ 


80 


9 


11.3 


Lactura/ 
Block^Test !ng 


76 


U 


18. i| 


Hui tiniedia/ 


76 


15 


19.7 


MultlniadU/ 
llock'^Tastlng 


76 


19 


25.0 



The L^cturi/Clui I class hid thm lowest parcantase of attrition. 

Whtn this eUss Is CDmparad to tha otiiar thrmm classes, tha dlffarsnc^ 

In percantag^ attrition batwaan th^ Laetyra/Qulz and tha MultlfnedU/ 

Sloek-^Tastf ng classas Is significant at the. 05 level of confldanca 
2 

(x * 4,17) ' Thara ara no significant dtffarances batwean the other 
elassai • 

Rciponsa To Tha Quast lonnalra 

k itandardllaed quaitlortnal ra ^EducatlDnal Tasting Sarviaa^s 
Studant I nstriueCional Raport) was admin Is tared to the lactura classas 
and to tha niultf madia elassas @t tha and cf the samastar. This 
quastlonn^i ft gpva tha studanti nn opportunity to a^prsis anoryniausly 
that f views of thm Qotirsa and tha W4y it had baan taught* Tha 33 
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questions were grouped Into three categories: 

Section 1 Twenty questions primarily concerned with teaching 
techniques and inLilTuctor characteristics, 

Section 11 * Eleven qusitioni eoncerning student cha racte rl it ! cs 
(grade-point averages se3(, class level, and reasons for selecting 
the course) , 

Section 111 * Eight questloni Involving the organization of the 
course and use of ccursi materials. 

The significance of the differences In responses to these 
questions was datarmined by chHsquare, There were no significant 
dtfferencei in itudent reiponses vih%n the lecture classes were compared 
to the rnult imedla classis, 

Concluiions 

The first part of the cDnclusions relites to the qutstionsi 
Can Individualized Instructional materials be usad iuccsssfully with 
large groups of students In the classroofn? On the basis of the findings 
in this study It appears that the multimedia approabh used In group 
instruction does not produce the same degree of acadernlc success ai 
traditional lecture Instruction In General Biology IIA, 

A second question relatsd to this study was: What Is the 
difference In student ichievement when different forms of evaluation, 
l«a«, short qulazes versus b1 ock^test Ing , are used In the classroom? 
The findings from this study Indicate that the short quizzes Improve a 
student's chance of completing the course and earning the most points. 

16 
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Studenti in both the multimedia and lecture claises preferred this type 
of evaluation over longer g?<a mi nations covering leyeral units of 
instructiDn at one time/ 

The final quastlori wasi How is a stud^rit's evaluation of 
instructfon jnfluenead by the type of initruct lonal methods employed 
In the class? On the basii of the questionnaire findings there ware 
no significant differences in student evaluation of Instruction 
regardless of the type of Instruction* 

The final conclusloni reached on the bails of test results 
indicates the Lectura/QuiE combination of Instryiction and testing 
produces the highest degraa of achievement. There ara also indications 
that this combination of instruction and testing can bast reduce the 
percentage of attrition in General Biology 11A classes. 



17 



REFERENCES 



Bell, Paul A. "An Exploratfon cf Altarnatlva Methods For Teaching 

Urge Sections of Gsnaral Biclegy,'* 1970, (ERIC EP 307 356). 

Belzer, Thomas J* '*A Comparlsofi of Two Methods of Evaluation on 
Attrition and Final Grades Iri General BIolDgy," Practicum 
prasafitad to Nova University, 1973. (ERIC ED 101 816), 

Belzer, Thomas J*^ and Mlchail R. ContI* '*-A Ccnnparis©n of Grades 
Aahlivadp Attrition Rates * and Teacher Evaluation In a 
Traditfonil Blologv Course Versus a Non-Tradit lona) , Audio- 
Tutor isl Biology Coursip'* Praaticun presenttd to Nova 
University, 1973. (ERIC ED 094 810). 

Centra j John A. '^Strategies For ImprDVing College Teichingj" Amertean 
Aiioclatlon For mgNer Education , Dec* , 1972* 

Crosss Patricia* "Mew Studsnti of the 70' s^'* The Research Reporter , 
VoU 1 (A) , 197U 

Feldhuienj J, F, "'Student Perceptfoni Of Frequent QuIiEes and Post 
Mortem Diicusstoni Of Tests," Journal Of Educational 
Maasurement , 1 , 1 96^ . 

Geisert, Paul, "Individualiiation of Student RitSj Goals^ and 

Instructional Methods For an Intraductory Biology Program,** 
Journal Of Collage Science Teaching ^ Noyeniber, 1974* 

Peck, Davld^ and Sam Brcwn, ^'Programmed Instruction, Grcup^Pacing 
Versus Salf-^Pacing^ A Taaching Effect lyenass and Cost 
Comparison StudVi*' A IBS Edijcatlon %mv\mw ^ Vet, No. 1, 
March^ 1975. 

Postelthwa it , Samuel N, *'AiidIo*Tutorlal : A Practical Solution For 

Indepandant Study,'* Msdical And Biological II luitratjcn , Vol. 15i 
No. 3, July, 1965. - 



UNIVERSITY OF CkUl 
LOS ArJGELES 

FEB IB 1977 

CtEARINGHOUaE FOR 
UUNIOR COLUEGES 



18 



